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The DJANAL (Disjunct ANALyzer) Program provides a means for the LSI designer to 
format output from the Mask Analysis Program (MAP) for input to the FETLOG (PETSIM/ 
LOf.SIM) processor. 


This document presents a brief description of the operation of DJANAL and provides 
comprehensive instruction for its use. 

It is assumed that the reader is familial with the purpose and utility of the MAP 
and FETLOG programs; thus, no attempt is made to describe either unless it is 
essential to the understanding of DJANAL. 
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PREFACE 

The DJANAL (Disjunct ANALyzer) program provides a means for 
the LSI designer to format output from the Mask Analysis Program (MAP) 
for input to the FETLOG (FETSIM/LOGSIM) processor. 

This document presents a brief description of the operation of 
DJANAL and provides comprehensive instruction for its use. 

It is assumed that the reader is familiar with tlie purpose and utility 
of the MAP and FETLOG programs; thus, no attempt is made to describe 
either unless it is essential to the understanding of DJANAL. 


Prepared by: 
E. R. Pitts 


Approved by: 



K. H. Schonrock 
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1. INTRODUCTION 

The production of DJANAL arose out of a need for a means to trans« 
form the primitive output of the MAP processor into a form suitable for 
use as input to the PETLOG processor. Since due to its very nature the MAP 
processor generates fragmentary data for each device in a design, it is 
required that the pieces be put together to form the more common place 
lumped devices traditionally used in network simulation programs. Also, 
more importantly, the transistor equations generated by the MAP "BOOL" 
command must be analyzed to isolate and characterize disjunct circuits 
so that the logical function of the design ultimately may be determined. 

DJANAL has been designed to allow the user to inject additional 
devices into the network via card input so that he may include off chip 
loading or modify effectively the MAP gene’. ated data. A natural extension 
of this capability provides the facility for analyzing a network that is input 
manually in its entirety. 

Two output files are produced by the program with an attendant 
listing on the printer. The first output file consists of an input file for the 
LOGSIM portion of the FETLOG processor. This file will consist of at 
least one ROM card and an accompanying NET card for each disjunct circuit 
in the design. The disjuncts that have more than one output will have a 
ROM and a NET <'ard for each such output. The second output file consists 
of a collection of input decks to the FETSIM portion of the FETLOG pro- 
cessor. There will be one FETSIM deck for each and every disjunct circuit 
in the design. 

DJANAL has been designed to accept parametric and excitation data 
in an .-ttempt to relieve the user of the burden of injecting this data at 
FETLOG run time. It lo anticipated that editing of DJANAL output prior 
to running FETLOG will be unnecessary. 
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TECHNICAL DESCRVTION 


As previously discussed, the geometric nature of the MAP processor 
gives rise to data that is generally unusable and difficult to interpret in 
terms of lumped network devices. The first goal of the DJANAL processor 
is to organize and format the MAP output so that the devices are recogni- 
zable in their traditional form. Transistors are organized in a gate- 
source/drain node list; capacitors and resistors are organized in a from-to 
node list. Transistor channel dimensions are determined from MAP out- 
put that describes the source/drain boundaries of the transistors and must 
be created in a precise form with the MAP commands. The masks that 
are required are illustrated in I'igure 2-1 and may be produced as depicted 
in the sample MAP command set presented in Appendix B. The DJANAL 
processor will expect parallel pairs of unit wide rectangles for channel 
dimension calculation. Any deviation from this requirement is certain to 
produce erroneous results. Please rote that the MAP "RANG” command 
is insufficient to p luce channel information since the resulting output 
bears no distinction between channel width and channel length. As capaci- 
tors are read from the MAP file, successive capacitors between the same 
nodes will be added in parallel prior to being entered into the DJANAL data 
base. Resistors will be treated in the same manner with due regard for 
the different method for adding in parallel. 

Once the internal representation of the network is established, 
DJANAL commences isolation of disjunct circuits by collecting groups of 
transistors having common source/drain nodes. Once a disjunct has been 
isolated, its output nodes are determined first by determining if any of the 
disjunct nodes connect to a transistor gate node of a transistor external to 
the disjur .t and then by determining if any of the disjunct nodes have been 
specified as a circuit output. Once the disjunct and its output nodes have 
been identified, DJANAL finds the gate signal combinations that are 
required to connect the output to ground, the output to power, and to con- 
nect ground to power. Entries are made subiequently in a truth table 
according to the truth value of ground and power (negative true logic is 
supported) for each legal gate combination for the output being considered. 
Combinations that either connect ground to nower or connect neither ground 
nor power to the output arc considered illegal. Illegal combinations will 
have a truth table entry of indeterminate and will be resolved ultimately by 
the FETLOG processor. 

As each disjunct is analyzed, a LOGSIM ROM card and a LOGSIM 
NET card is output for each output node and a FETSIM input deck is pro- 
duced to represent the disjunct circuit. List output will be produced con- 
current with the creation of the LOGSIM and FETSIM files to provide user 
insight to the results of the process. 
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3. OPERATING INSTRUCTIONS 

This section consists of ins 'ns for preparing DJANAL input 

data, a description of the format at. tent of DJANAL output data and 
of job set-up instructions required t .ecute the program on the Sigma-5 
computer. Table 3-1 presents a summary of the files utilized by DJANAL. 

3 . 1 Input Files 

Input for DJANAL consists of a control input deck and a MAP c.«t 
put file (optional) containing data to describe the design components ai > 
the manner in which they are interconnected and excited. Table 3-2 
describes the format of tne input deck and Table 3-3 describes the format 
of the MAP file. The MAP file must be formatted and ordered precisely 
.as shown for DJANAL to execute properly. It is permissible to omit any 
of the transistor, capacitor or resistor sections of the file as long as the 
specified order is maintained. 

3. 2 Output Files 

Tables 3-4 and 3-5 describe the output produced for the LOGSIM 
and FETSIM portions of the FETLOG processor. List output consists of 
error message output and of summarizing information for each disjunct 
analyzed. Error messages are self-explanatory and usually cause pre- 
mature termination of the program. 

3. 3 Scratch Files 


Three scratch files are utilized by DJANAL to provide temporary 
storage of laige amounts of data. Two of these files are consecutive files 
and require no further discussion; the third is a random access file and 
must be allocated with sufficient size to accommodate the design being 
processed. The number of words required for this file may be determined 
as follows: 

W r-Tx7 + Cx3 + Rx3+Ex20 


where: W 
T 
C 
R 
E 


Number of words required 
Number of transistors in design 
Number of capacitors in design 
Number of resistors in design 
Number of cards in excitation deck. 
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DJANAL INPUT DECK 


Card 

Col 

Format 

TESCRIPTION 

1. 0 

1-10 

A 

Enter "Parameters" In CC 1-10. 

I. 1 

1-4 

A 

Process technology code: 




SOS - Silicon on sapphire 
CMOS - Metal gate CMOS. 
PMOS - Metal gate PMOS. 
NMOS - Metal gate NMOS. 


5-12 

F 

Threshold voltage for P-type transistors 


13-20 

y 

Threshold voltage for N-type transistors 

1. 2* 

1-6 

F 

Relative permitivitv of silicon dioxide 


7-12 

F 

Relative permltivity of silicon substrate 


13-18 

F 

Channel mobility of electrons 


19-24 

F 

Channel mobility of holes 


25-33 

E 

Duping level of N-substrate 


34-42 

E 

Doping level of P-well 


43-51 

E 

Gate oxide thickness 


52-57 

F 

Saturation curve slope for N-MOS 


58-63 

F 

Saturation curve slope for P-MOS 


64-67 

F 

Mobility variation factor for N-MOS 


68-71 

F 

Mobility variation factor for P-MOS 

1. 3 



Provide "NAME" card as described on page 28 of 
LOGSIM User's Manual (may be omitted). 

1.4 



Provide "CONT" card as described on page 28 
of LOGSIM User's Manual (may be omitted). 




♦ Refer to FETSIM Users Manual for a complete 




description of these parameters. 


Table 3-2 





DJANAL INPUT DECK 
(Conti nuttd) 


» 


1 

t 


Card 

Col 

Format 

DESCRIPTION 

2. 0 

1-11 

A 

Enter "TRA. .SlSTORS" In CC 1-11. 


13-15 

A 

Enter "MAP" in CC 13-15 li transistor data is 
to be read from MAP file. 


17-26 

E 

Scale factor for MAP transistor dimension data. 
Must be a value that will normalize MAP data 
to mils. 

2. 1 

1 

A 

P * P-type transistor 
N a N-type transistor 


2-6 

1 

Cate node number of transistor 


7-11 

I 

Drain node number of transistor 


12-16 

I 

Source node number of transistor 


17-25 

F 

Effective channel width of transistor (Mils) 


26-34 

F 

Effective channel length of transistor (Mils) 


35-43 

F 

Threshold voltage for transistor (required only 
if it is desired to override value entered in 
card 1.1) 

• 

• 

• 

Repeat card type 2. 1 as required to define all 
manually input transistors. 

3. 0 

1-10 

A 

Enter "CAPACITORS" in CC 1-10. 


13-15 

A 

Enter "MAP" in CC 1-10 if capacitor data is to 
be read from MAP file. 


17-26 

E 

Scale factor for \L\P capac itor data. Must be 
a value that will normalize MAP data to picofarads. 

3. 1 

1-5 

I 

A node to which the capacitor is connected. 


6-10 

I 

Thu other node to which the capacitor is connected. 


11-22 

E 

Value of capacitance (picofarads) 

• 

• 

• 

Repeat card type 3. 1 as required to define all 
manually input capacitors. 


Table 3-2 
(Continued) 
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DJANAL INPUT DECK 
(Continued) 


Card 

Col 

Format 

DESCRIPTION 

4.0 

1-9 

A 

Enter "RESISTORS" In CC 1-9. 


13-15 

A 

Enter "MAP" In CC 13-15 if resf<tor data ia to 
be read from MAP file. 


17-26 

E 

Scale factor for MAP reaietor data. Must be a 
value that will normalize MAP data to K-ohms. 

4. 1 

1-5 

I 

A node to which the resistor is connected 


6-10 

I 

The other node to which the resistor is connected 

i 

1 

11-22 

E 

Value of resistance (K*ohms) 

• 

• 

• 

Repeat card 1 reqmred to define all 

I 

1 



manually in >ut resistors. 

5.0 

1-10 

A 

Enter "EXCITATION" in CC 1-10. 

5. 1 

1-4 

A 

Time scale for simulation: 




"MILL" - Milliseconds 
"MICR" - Microseconds 
"NANO" - Nanoseconds 
"PICO" - Picoseconds 


5-10 

I 

Maximum simulatior Mme in units of specified 
time scale 


11 

A 

Logic value of ground ("L" for logic low, "H" 
for logic high) 


12-16 

I 

Node to which ground is connected 


17-24 

F 

Supply voltage - VDD (Volts) 


25-29 

i 

Node to which supply voltage ia connected 


30-37 

F 

Clock voltage - VGG (Volts) 


38-42 

I 

Nodes to which VGG is connected 


43-47 

I 

Make entries as required for 2 phase and 


48-52 

I 

4 phase logic 


53-57 

I 



Table 3-2 
(Continued) 
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DJANAL INPUT DECK 
(Continued) 


Card 

Col 

Format 

DESCRIPTION 

5. 2* 

1-8 

■ 

Voltago at which a signal is to be considered as 
switched from the low logic state to the high 
logic state 


9-16 

19 

Voltage at which a signal is to be considered switcheti 
from the high logic state to the low logic state 


17-24 

19 

Voltage rate of change for which a signal is 
considered to be stabilized 


25-32 

19 

Number of digits of numerical accuracy desired 
for simulation 


33-40 


Initial integration time interval 


41-48 

F 

Simulation dwell value fur output excursion 

5. 3 



Provddo a LOGSIM "GENF" card for each clock 
nude as specified in CC 38-57 in card no. 5. 1. 

5.4 



Provide LOGSIM "GEN" and "GENF" cards as 
required to define each lug*c input. 

6. 0 

1-7 

A 

Enter "OUTPUTS" in CC 1-7. 

6. 1 

1-72 

8A8 

Enter circuit output node numbers. Repeat card 
6.1 as required to define all circuit outputs. 

1 



♦See FETLOG User's Manual for complete 




description of card 5.2 parameters. 


Table 3-2 
(Continued) 
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MAP INPUT FILE 


Card 

Col 

Format 

DESCRIPTION 

1. 0 

10 

I 

The number "6" must be present in column 10. 

I. 1 

1-10 

I 

Device number 


11-20 

I 

Source/draln node nun.ber 


21-30 

I 

Drain/euurce node number 


31-40 

I 

Gate node number 

1 

41-50 

I 

Device Typo code: 

1 

[ 



= 2 tor PNP transistor 
4 2 for NPN transistor 

1 

51-60 

I 

Functional De-/ice Code: 




t 0 or 1 - device is tr,insibtor 
^ 0 or 1 - device is not a trans. and will be 

1 



ignored 

• 

• 

• 



Card type 1. 1 repeated for each transistor 

1.2 

1-60 

6110 

"-1" must be present in all fields to signal 
tem^ination of transistor interconnect data. 

2. 0 

10 

I 

The number "6" must be present in column 10. 

2. 10 

1-10 

I 

Device number 


11-20 

I 

Pair number 


21-30 

I 

XI - Coordinate pair defining endpoinhs 


31-40 

I 

Y1 of the diagonal of a unit wide 


41 -50 

I 

X2 rectangle that defines edge 


51-60 

I 

Y2 of transistor channel 

2. 11 

1 -20 

I 

Device number 


11-20 


Pair number (must match that of card 2. 10) 


21-30 

I 

XI - Coordinate pair defining endpoints 


31-40 

I 

Y 1 of the diagonal of a unit wide 


Table 3-3 
(Continued) 
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MAP INPUT FILE 
(Continued) 


Card 

Col 

Format 

DESCRIPTION 

2. 11 

Cont’d) 




41-50 

I 

X2 rectangle that defines other 


51-60 

I. 

Y2 edge of a transistor channel. 

• 



Card types 2, 10 and 2, 11 repeated for each 

• 



transistor 

2.2 

1-60 

6110 

"-1" must be present in all fields to signal 
termination of transistor dimension data. 

3. 0 

10 

I 

The n!’.mber "4-' must be present in column 10. 

3. 1 

1-10 

I 

Node number to which capacitor is connected 


n-20 

1 

The other node number to which capacitor is 
connected 


21-30 

I 

Whole number representing scaled capacitance 


31-40 

I 

Exponent (power of 10) by which capacitance 
(CC 21-30) is . scaled 

• 

• 



Card type 3. 1 repeated for each capacitor 

3.2 

1-60 

6110 

•'-1" must be present in all fields to signal end 
of capacitor data. 

4. 0 

1-10 

I 

The number "4" must be present in column 10. 

4. 1 

1-10 

I 

Node number to which resistor is connected 


11-20 

I 

The other node number to which resistor is 
connected 


21-30 

I 

Whole number representing scaled resistance 


31-40 

■Y 

X 

Exponent (power of 10) by which resistance is 
scaled 

• 

• 

• 



Card type 4. 1 repeated for each resistor 

4. 2 

1-60 

6110 

"-1" must bo present in all fields to signal end 
of resistor data. 


Table 3-3 
(Continued) 
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"SPEC" card as described in LOCSIM User's 
Manual. Parameters will be automatically 
generated by DJANAL. 

"NAME" card copied directly from input deck. 

"CONT" card copied directly from input deck. 

"ROM" cards specifying 
logical behavior of each 
output node of each Disjunct. 

"NET" cards specifying the 
interconnect stnuture of 
the Disject circuits. 

"GENE" and • .N" 

cards copied directly 
from input deck. 


Table 3-4 








FETSIM OUTPUT FILE 


Card 

Col 

Format 

DESCRIPTION 

1.0 

1-6 

F 

Relative permittivity of silicou dioxide. 


7-12 

F 

Relative permittivity of silicon substrate. 


13-18 

F 

Channel mobility of electrons. 


19-24 

F 

Channel mobility of holes. 


25-33 

E 

Doping level of N substrate. 


34-42 

E 

Doping level of P well. 


43-51 

E 

Gate oxide thickness. 


52-57 

F 

Slope factor for N-MOS. 


58-63 

F 

Slope factor for P-MOS. 


64-67 

F 

Mobility variation factor f >r N-MOS. 


68-71 

F 

Mobility variation factor for P-MOS. 

1. 1 

1 

I 

= 1 to indicate SOS; blank otherwise. 


2-5 

A 

Time scale code: 




MILL indicates milliseconds. 




MICR indicates microseconds. 




NANOindicates nanoseconds. 




PICO indicates picoseconds. 


6 

A 

" + ” to indicate positive true logic. 




to indicate negative true logic. 


8-15 

A 

Node to which ground is connected. 


16-21 

F 

Value of (volts). 


22-29 

A 

Node to which Vj^j^ is connected. 


30-35 

F 

Value of V^Q (volts). \ Used only 


36-43 

A 


1 Nodes to which V^^ is connected.! for 


44-51 

P, 


' / entries as recuired for \ / dynamic 


52-59 

60-67 

A 

A 


, ytwo and four phase logic/ 1 

1.2 

1-8 

F 

Voltage at which a signal is to be considered 




ns switched from the logic state to the 




"high" logic state. 


Table 3-5 
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FETSIM OUTPUT FILE 
(Continue^' * 


Card 

Col 

Format 

DESCRIPTION 


9-16 

F 

Voltage at which a signal is to be considered as 
switched from the "high" logic state to the 
"low" logic state. 


17-24 

F 

Voltage rate of change for which a signal is to be 
considered as stabilized. 


25-32 

F 

Number of digits of numerical accuracy desired 
for analog portion (FETSIM) of simulation. 


33-40 

F 

Initial integration time interval. 

1. 0 

1-4 

A 

Circuit name. 


5-8 

I 

# of circuits of this type (will be set=l by DJANAL) 


9-12 

I 

^ n{ P transistors. 


13-16 

I 

# of N transistors. 


17-20 

I 

# of resistors. 


21-24 

I 

# of capacitors. 


25-28 

I 

# of input nudes. 


29-32 

I 

# of dependent nodes. 


33-36 

I 

# of output nodes. 


37-40 

I 

Initialization paramete^r (will be set=0 by 
DJAhAL). 

2. 1 

1-8 

A 

(Provide a type 2. 1 card for each P transistor. ) 
Gate node name. 


9-16 

A 

Drain node name. 


17-24 

A 

Source node name. 


25-33 

F 

Threshold voltage. 


34-42 

F 

Channel width (mils). 


43-51 

F 

Channel length (mils). 

2. 2 



(Provide a type 2.2 card for each N transistor 
formatted identically as a type 2 card. ) 


Table 3-5 
(Continued) 
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FETSIM OUTPUT FILE 
(Continued) 


Card Col Format 


DESCRIPTION 


1-8 

9-16 

17-25 


(Provide a type 2. 3 card for each resistor) 
F rom node name 
to node name 
resistance in K(1 


1-8 

9-16 

17-25 

1-72 


2.6 1-72 9A8 


(Provide a type 2.4 card for each capacitor. ) 
From node name 
to nude name 
capacitance in picofarads 

Output nude.*' of Disjunct, one name per eight 
column fiel .. Repeat card type 2. 5 as required 
to specify .11 output 

Input nodes o>' Disjunct, one name per eight 
column field. Repeat card type 2.6 as required 
to specify all inputs. 

Repeat card types 2 as required to specify all 
Disjuncts in circuit. 


Tal»le 3-5 
(Continued) 









3.4 


Sigma 5 Job Set-up Inttructions 


Presented below it the deck tet-up required to ex:.cute DJANAL on 
the Sigma«5 computer using the CP*V operating system. 

(JOB USERf ACCOUNT 

ILIMIT (CORErSO) » (TIME»10) 

» ASSIGN F:5» (PEVICEfCR) f < IN) ! 

I 

•ASSIGN F:6> (DEUICEfLP) | 

•ASSIGN F: 10» (FIl ErRAND) » (RANDOM) ' (OUTIN) » <RST0RE»50) 
•ASSIGN F: 11 » (FIL F» TEMPI ) » (OUTIN) » (RED 
•ASSIGN F: 12» (FILEtFETOUT) f (OUT) » (SAVE) 
f ASSIGN F: 13f (FILE»TEMP2) r (OUriN) f (RED 
[ASSIGN F: 14 » (FILEfMAPFLE) » (IN) 

•ASSIGN F: 15f (FILEfLOCOUT) » (O^^T) f (SAVE) 

•RUN (LMNf DJANAL) 

! DATA 

CARD INPUT DECK 
I FIN 


1(3 


APPENIiDC A 


PreMi‘nt«d in a aamplc run of the IXJANAL soltwart* on the Si);ma-5 
computer. Included la the Hat mitput. the reaultinK LCKiSIM and FETSIM 
filea, and the control input file uaed to run the prutfram. 
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I?:i3 w'-'L C7#«76 IC-OOEP = — 

J96 ^'S02»EC^^00i 

Lir<IT (C0HE#50)#(TI^E#10) - 

ASSIGN FiSi (FlLE^SCATl (IN) 

assign. F l6,<CEVIC£#LP) • -- - - 

ASSIGN f:io« (F 1LE#^ANC)/ (PANCari)« (0CT1N)« (RSTORE^SO) 

assign f:h, (FILE. TEf’Fn# (8LTIN)# (RED-- - 

assign Ft 12. (F1LE.FET9UT). (OLT). (SAVE) 

assign Ftl3. (FlLE.TEf‘F2). (eLTlN).(REL) 

assign FlU.(FILE.^^APFLE)#( IN) 

ASSIGN Fll5,(FlLE.L8GdUT).(0LT), (SAVE)— 

RUN (Lr^N#C,ANAL) 


b 


T 


I 


I 
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• CiSwLNCT CIRCUIT CeTECTEC ANC a\AwV 2EC# CtSCR ISTI0KF0LL8».S 
DI^wUNCT NAI-EJ AOU 


p transistors: 

SOURCE 

<• 

DRAIN 

1 

CATE - 
7 


N TRaNSIST8RS: 

SOURCE 

drain 

GATE 



6 

h 

7 

- 

cafacItqhs : 

ecTFuT N-CES : 
INPUT Nf;CES : 

► H9P 

1 

•* 

t 

<* 

7 

T8 

A 

7 

A 


- 


L8GIC ANALYSIS 


eUTFUT N8CE : 

eUTa 

A 

gate terpinals; 

Gl- 

7 

TRUTH table: 

Gl 

BUT 


w 

1 


1 

c 


The FQLLB^iINCj RBr' SPECIFICATIBN aNC net CarC have 3EES GENERATED T8 SlPUL>< 
R8r 1 lAOlllC 

NET A . ACll I — - - 
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> ClSwCNCT CIRCUIT OETECreC ANC analyzed^ CESCRiPTlONf dLLOteS 
Olb.LNCT NAfEl AOc« 


p TRANSisreRs: sooRCE crai^ gate 

7 1 3 
7 1 5 
7 I 2 
7 I 6 

K .transistors: SOoRCE grain -gate 

11 7 6 
11 10 2 
10 9 5 
9 8 3 


CAHACITOKS 


RR^^'. 

1 

8 

7 

7 

7 

; 

7 

8 
9 
9 
9 

10 

IJ 

10 

11 

11 

11 

11 


OUTPUT NODES : 

INHUT NODES : 3 

Logic analysis 


TO 


7 

7 

2 

3 

5 

6 
'8 
7 
3 
5 

7 
2 

5 

8 
2 

6 

7 

8 


OUTPUT NODE : 
GATE tesmnaus; 

TRUTH TAbuE 


6 UT» 

01. 
G 2 - 
G 3 » 
O'* » 


3 

5 
2 

6 


••• THE FaLLO*^lNG ROH S 
HOH 1 HA0211llllllUixi*ii 

NET 7 *.C 21 

•STOP* ENG OF D^ANAL EXECUTION 

A-\ 


G 1 

G£ 

G 3 

Gh 

: OUT 

• - 

J 

c 

C 

c 

: 1 

0 

• 

0 

0 


1 

1 

1 

c 

: 1 

1 

1 

1 

1 

: c 

CIFIC 

ATION AND net 

card 


3i 2i 6 


RiTRODUCimi.nT OP 'hil: 

• .•..iK.tT r» lo I)/ u 


•1 


1 


PCt .. 

C FET9UT To LP 

3t9C011*7OC 500*0 ^00*O*15C0e UtlSOCE Utl2CCC-C^ * 0?0 *010 * 0 L 0 * 00 « 


KANO^LS 

10*0001 

*000000 0 

9 

*500 -- 

-•BOO- 

*010 

7*000 - 

*010 

AGIO 

1 

1 1 

0 3 

3 1 

1 0 

7 

1 

4 


•1*500 

4*605 

7 

4 

8 


1*500 

3*200 

1 

4 


•3bC 



4 

7 


*150 



8 - 

— — % 


. • *009 

— 

• - - 

4 






7 






A02C 

1 

4 4 

0 18 

6 4 

1 c 

3 

1 

7 


-1*500 

1*300 

5 

1 

7 


•1*500 

1*300 

2 

1 

7 


•1*500 

— 1*300 

6 

1 

7 


-1*500 

1*300 

6 

7 

11 


1*500 

3*600- 

2 

10 

11 


1*500 

3*600 

b 

9 

10 


1*500 

3*200 

3 

6 

9 


1*500 

3*200 

1 • 

7 


*374 



8 

7 


*150 



7 

2 


• 0 1 •• 



7 

3 


*010 



7 

b 


*01^ 



7 

6 


*135 



7 

- 8 


* 485 



8 

7 


*193 



9 

3 


*102 



9 

b 


*102 



9 

7 


*020 



10 

2 


* 1 13 



10 

b 


• 113 



.0 

8 


• 48b 



11 

2 


*121 



11 

6 


• 113 



11 

7 


*026 



11 

8 


.485 



7 






3 

b 

2 

6 




0 0 

• CC& *000— — • COO' 

•<*ci 

• 2C1 


,4»C1 

• <»C1 

... ,i»Ci 

• 4Ci 

.201 

*'iCl 

• 2Cl 

• 2C1 


.f 
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C LOCiiUT To LP 

SPEC Nano 800«2#a 

name. 


C9NT 

ROr 1 

ROh 1 

NET - A 

NET 7 

GEN 

GEN 

GEK- 

CEN 


lAQlllC 

AA02111111 

AOil 

AQ21 

2 

3 

5 

6 


iiiiniiic 


•rCL 

rCl POO HERE 
C SPOT I 
parameters 
SOS -1.5 1.5 

J.9 11.7 500. 400. 


NAME 

CONT 

TRANSISTORS MAP l.E- 

CAPACITORS MAP l.E-1 


RESISTORS 
EXCITATION 
NANO POOL 
9,5 0,5 

GEN 2 

GEN 3 

GEN 5 

GEN A 

OUTPUTS 
4 


a 10. 

.01 7. 


15E1A 


1 


.01 


A-«5 


•C LT 


AlM'KNinX B 


PrcHentecI i« a MAP command art t!iut mk'cjuuU'ly Kcncratca the data 
requlreil for IMANAL execution. fHher command Hcta may i»e equally appropriate 
if the reaultinK out|Hit conforma to the standarda aet forth in the i>ody of thia 
manual. 
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COMM Al«&REVIATEIi CMOS ['fSIGN ANALYSIS SET. REVISED*. S/76 

fUMM SCALE • O.OOl MIL 

COMM 

COMM NEGATION OF THE N MASK 

OPFR N - NOTV N 

COMM 

COMM NODAL TRACE 

UOMM 

COMM FREFARE RECTANGLE ID'S FOR TRACE 


SPEC 

Rl»Of S1P» 

1 f 110* 

1 

>R20O.S20* 

1 > 

120* 

0 

OPER 

W - SAME 

W 






SPEC 

RlOOf SlPl 

W>110» 

1 

>R20O>S20* 

2> 

120* 

0 

OPFP 

P - SAME 

p 






^PEC 

RlOOfSlNl 

F >110* 

1 

•R20O>S20» 

3> 

120* 

0 

OPf R 

N • SAME 

N 






SPEC 

RlPOfSltfl 

N> 110* 

1 

>R20O>S20* 

4f 

120* 

0 

OPEK 

T - SAME 

T 






SPEC 

klOO.Sl(?l 

T>110* 

1 

>R20O>S2P* 

S > 

120* 

0 

oPF. 

C - SAME 

C 






PEC 

Rtl?O>S101 

C>110* 

1 

>R20O>S20* 

A > 

120* 

0 

OPFR 

M ■ SAME 

M 







f IJMM 

FRAC /m:c/c:m.p»n/f;c/n:c/ 

I (MM 

f OMM GENERAL ARTWORK CHECKING - PHASE 1 

COMM 

COMM 

COMM MINIMUM N-P SPACING DETWEEN DIFFERENT NODES - O.A MIL 

SPEC PRNTf TEMP*MAXW»397 

OPER NPSE ■ TWIX N»P DIFF 

COMM MINIMUM METAL LINE WIDTH * 0.4 MIL 

SPEC MAXX*:i99 

OPEK Ml WX a SAME M 

SPEC MAXY»399 

OPER MI.WY » SAME M 

SPEC PRNT.TEMP 

OPER MLWE « PIUS MLWX.MLWY 

FREE Ml WX.Ml WY 

COMM MINIMUM METAL-MZTAL SPACING “ 0.3 MIL FOR LINES < 10 MILS LONG 

SPEC PRNTt TEMP.MAXW*299 

OPER MMSE - TWIX M DIFF 

COMM MINIMUM METAL-METAL SPACING * 0.4 MIL FOR LINES > 10 MILS LONG 

SPEC PENT .TEMP.MINL-lOOOl .MAXW»399 

OPER MMSE - TWIX M DIFF 

COMM MINIMUM METAL-TOX SPACING « 0.2 MIL 

SPEC PKNTf rEMP.MAXW^199 

OPI R MTSF «■ TWIX MrT 

COMM 

(OMM SEPARATION OF P DIFFUSION INTO ACTIVE OR GUARD BAND AREAS 
OPER PA » NI.NK P,W I INE.LINE 

UFTR Pi) NINT prPA 

fOMM SU ARATION OF N DIFFUSION INTO ACTIVE OR GUARD BAND AREAS 

n-2 


OPER 

OPER 

COMM 

OOHH 

SPEC 

OPER 

COMM 

SPEC 

OPER 

COMM 

OPER 

OPER 

SPEC 

OPER 

COMM 

SPEC 

OPER 

COMM 

OPER 

OPER 

OPER 

OPER 

SPEC 

OPER 

FREE 

COMM 

COMM 

COMM 

COMM 

COMM 

SPEC 

OPER 

SPEC 

OPER 

SPEC 

OPER 

OPER 

SPEC 

OPER 

FREE 

COMM 

SPEC 

OPER 

SPEC 

OPER 

COMM 

OPER 

SPEC 

OPER 

COMM 

OPER 

SPEC 

OPER 

COMM 

COMM 

SPEC 

OPER 

OPER 

OPER 


NA « INTR 
NG = MINT 

MINIMUM N GUj^Rti BAND WIDTH = 0.4 MIL 

PRNT»TEMP?MAXA«399 

NUWE « SAME NG 

MINIMUM ? GUARD BAND WIDTH OUTSIDE OF WELL = 0.6 MIL 

PRNT^TEMPyMAXA=599 

POWE = MINT PGrW 

WE1.L PERIMETER MUST MEET OR OVERLAP P GUARD DAND 

WPER » EDGE W SAMI 

WPER = EXPN WPER S/5 

PRNTrTEMPrMINA«10 

WPER « MINT WPER »PG 

N GUARD BAND MAY NOT INTERSECT P GUARD DAND 

PRNT 1. TEMP 

NWEE « INTR NGrPG 

N GUARD BAND MUST TOTALLY SURROUND ALL P ACTIVE AREAS 

VNG = VTWX NG SAME 

VNG = LINK VNG y PA LINE y LINE 

HNG = HTWX NG SAME 

HNG -= LINK HNG y PA LINE y LINE 

PRNT y TEMP 

SURE = EXOR HNG y VNG 
VNG y HNG 

P TRANSISTOR IBEKTIFICATION / CHECKING 


LOCATION OF PROSPECTIVE P CHANNELS 
MAXW^lOCOyRieOySlO# 1 yR200yS20=l!< .1. 

PPC « TWIX PA BIFF 

M1NA=100 

PC -> INTR PPCyT 

MINA=IOO 

PC = INTR PCyM 

QPC = LINK PPC y PC NONE y AREA 

RIGlySlO# 1 

QPC = LINK QPC LINE 

PPC y PC 

MINIMUM P CHANNEL LENGTH = 0,3 MILy WIDTH = 0.7 MIL 

MAXW=299yMAXL=<')99 

PCE = TWIX PA DIFF 


PRNT y TEMP 

PCE = LINK PCE y QPC NONE y AREA 

MINIMUM THIN OXIDE WIDTH OUTSIDE EDGES OF P CHANNELS 


PCE = EXPN QPC 200 y 200 

PRNT y TEMP 

PCE = MINT PCE yT 

MINIMUM METAL WIDTH OUTSIDE EDGES OF P CHANNELS 

PCE = EXPN QPC 100 vice 

PRNT y TEMP 

PCE = MINT PCExM 


= 0.1 


= 0.2 


MIL 


MIL 


LOCATION. OF" P SOURCES AND DRAINS 
RIGOySie# 1 
PSD = SAME PA 

PSD = LINK PSD y QPC LINEvLINE 

PSD = INTR PSD y PA 
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COM/I 

LDMM P SOUKCE AND DPAIN MINIMUM WIDTH ■ 0.1 MIL 
SPtC PK'NT.TFMPrMAXA*99 
OPER PSDf » SAME PSD 

COMM MINIMUM SPACING OF TOX TO OUTSIDE P SOURCE/DRAIN EDGES - 0.1 MIL 

OPER PSDE - EXPN PSD 5.5 

SPEC PRNT.TEMPrMAXA-104 

OPER PSDE « NINT PSDE.T 

COMM 

COMM LOlATION of P CHANNEL GATE METAL 

Sr EC Rieo.sie* 1 

OPER PGM = SAME M 

OPER PGM » LINN PGM.QFC LINE. ARE A 

i'PER PGM- INTR PGM M 

COMM 

^■•JMM MINIMUM P CHANNEL GATt METAL OVERLAP ON N GUARD BAND - 0.2 MIL 
flPEP POME » EXPN NG 50.50 

: f'EC PRNT.TEMP.MAXA-249 
liPrp PGME- INTR FGM.PUME 

( UMM f CHANNEL GATE MUST CROSS N GUARD BAND EDGE BEFORE THIC'C OX. STEP 
)^ER PGME - LINK I.NG LINE. LINE 

iirEP PGML - rWlX No. PGME 
5FEC PRNf.TEMP 
OPER PGME = INTR PGM. PGME 
COMM 

COMM N TRANSISTOR I DENT I F ICAT ION / CHECKING 

COMM 

COMM 

rOMM LOCATION OF PROSPEC 
SPEC MAXU=lOOO.RlOO.Sie» 

OPER PNC «= TUIX NA 
SPEC MINA- 100 
OPER NC - INTR PNC.T 
SPEC MINA^lOO 
OPER NC = INTR NC.M 
OPER INC » LINK PNC . NC 
SPEC R1 01. 5 let npc 
OPER ONc *= LINK ONC 
FREE PNC.NC 
COMM 

COMM MINIMUM N CUANNirC LENGTH = 0.3 MIL. WIDTH = 0.7 MIL 
SPEC MAXW=299.MAXL=A99 
OPFR NCE - TWIX NA DIFF 

SPEC PRNT.TFMP 

OFER MlE -• LINK f V-ONC NONE. AREA 

rOMM MINIMUM TOX WIDTH OUTSIDE EDGES OF N CHANNELS = 0.2 MIL 
OFFK NCF: = FXPN ONC 200.200 

SPEC FRNT.HMP 
OPLK NCF. = NINT NCF . T 

COMM MlNIMU.i MFTAI WIDTH OUrSlDE EDGES OF N CHANNELS = 0.1 MIL 
liPbT: NCF = I XPN ONC i 00. 100 


R-! 


riVE N CHANNELS 
1.R20O.G20* 1 
DIFF 


NONE. AREA 
LINE 


I 


i 


SPEC 
OPER 
COMM 
COMM 
SPEC 
OPER 
OPER 
OPER 
COMM 
rUMM 
SPEC 
OF ER 
COMM 
OPER 
SPEC 
OPER 
COMM 
C(3MM 
SPEC 
OPER 
OPER 
OPER 
COMM 
COMM 
OPER 
SPEC 
OPER 
COMM 
OPER 
OPER 
SPEC 
OPER 
COMM 
COMM 
COMM 
COMM 
COMM 
OPER 
SPEC 
OPFR 
COMM 
COMM 
COMM 
llPlif; 

spf:c 

OPLR 

cor.M 

' Oi:H 

or EC 



PRNT.TEMP 

NCE « MINT NCEfM 

LOCATION OF N SOURCES AND DRAINS 
RlPOrSlOl 1 
NSD « SAME NA 

NSD - LINN NSDtQNC LINE. LINE 

NSD =» INTR NSD.NA 

N SOURCE AND DRAIN MINIMUM UIDTri « 0.1 MIL 

PRNT.TEMP.MAXA»99 

NSDE » SAME NSD 

MINIMUM SPACING OF TOX TO OUTSIDE N GOURCE/DRAIN EDGES - » I MIL 

NSDC a EXPN NSD 5.5 

PRNT. TEMP. MAXA» 104 
NSHE » MINT N3DE.T 

LOCATION OF N CHANNEL GATE METAL 
RlPO.SlPe : 

NGM » SAME M 

NOM = LINN NCM.QNC LINE. LINE 

MOM = INTR NCiM.M 


fllNIMUM N CHANNEL GATE METAL OVERLAP ON P GUARD BAND 0.2 MIL 
NCME « LXPN PG 50.50 

PRNr. TCMP.MAXA=24? 

NOME a INTR NGM. NOME 

N CHANNEL GATE MUST CROSS P GUARD BAND EDGE DEFORE THICN OX, STEP 
NGME «= l.TNN T.PG LI ME. LI ME 

NOME a rWlX NO.Nl'.ME 
PRNT.TEMP 

NGME a INTR NGM. NGME 

GENERAL ARflJORN CHECKING - PHASE 2 


hfNIMIJM SPACING BETWEEN P NON-SOIJRCE/DRA IN NODE AND ANY OTF’ER P 

NODE a 0.^ MIL 

PN;;p a NINT P.PSD 

PRNr.TLMP.MAXW-»3‘->9 

PPSE = TO IX PNSD.P DIEF 


M INfMOM SCA ' TNG BE TWEEN N NON-SOURCE/DRAIN NODE AND ANY OTHER N 

NO BE a 0.4 mi 

NNSB a NfNI N.NSD 

PRN r . TL.Mf • . MAXlJa39V 

NNSF a IC'tX NN'JD.N DTEF 

MINIMUM CONlACr Wfinil = O.G MIL. I ENGTH a o.4 MIL 
M [NA--3. I0 

I.:;; - game c 

PKNr.TLMP 

Cbi: -= MINT C-C'J 


T^-5 


Sf’ EC KKNTf TEMP»MAXA«J99 
OFER CSE • SAME Cd 
FREE CS 

IJO/lfi MINIMUM SEPARATION OF STEPPED OX. AND CONTACT OPENING - 0.1 MIL 

OPER EXC ■ EXPN C 100.100 

SPEC PRNT.TEMP 

OPER CTOE = NINT EXC.T 

FREE EXC 

COMM MINIMUM SEPARATION OF CONTACT OPENING TO SOURCE/DRAIN - 0.2 MIL 
OPER SD » PLUS PSD.NSD 
SPEC PRNT. TEMP. MAXA= 199 
OPER SDCE » NINT SD-C 

COMM METAL MUST COVER SOURCE/DRAIN CONTACT OPENINGS 
OPER SDC * LINK C.SD IINE.AREA 

SPEC PRNT.TEMP 
l!PER MCCJE = NINT SDC.M 

HM MINIMUM METAL OVERLAP OVER EDGE OF OTHER CONTACTS » 0.2 MIL 
>.PER OC » NfNI C.SDC 

OPER EXOC = EXPN OC 200.200 

-PLC; PRNT.TEMP 
OPlR MCOE = NINT EXOC.M 
r Ri.t. SMC . OC . F.XOC . PNSD . NNSD 

: OMM MINIMUM PENF:TRAT10N OF T0>. IN GUARD RAND FOR GATE CROSS » 0.2 MIL 

LI-EK GM PLUS POM.NGM 

OPER OR = PLUS PG.NG 

OPER TOXi: =« INTR GM.GR 

SPEC PRNT. TEMP. MAXA^ 199 

OPER TOXE = INTR T.TOXE 

FREE GM.GR 

COMM MINIMUM SEPARATION RETWEEN TOX AND OUTSIDE SQURCE/DRAIN » 0.2 MIL 
OPEC PRNT .TEMP. MAXU- 199 
MPLR TUXE = TWIX T.SR 

COMM MINIMUM SEPARATION OF TOX AND OUTSIDE METAL *= 0.2 MIL 
SPEC PRNT. TEMP. MAXU=199 
OPER TOXF: = TWIX T.M 
COMM 

LOMM EOUATTON GENERATION 

COMM 

lOMM 

SPEC E201 

OPER pf) “ gaml: PG 

SPfC £2(?1 

OPER NO - SAME NG 

RUOL ,'A/PG : 0/NG : 1 /PSD : PSD . ' PGM/NSn : NSn . NGM/ 

(.UMM 

rOMM CALCULATION OF CHANNEL DIMENSIONS 

r:0MM 

LOMM 

SPEC 

OfL'R MC ^ PIUS (TPCvONC 
EIFC Rl(>0 






( 

PPER OC » EXPN OC 1 f 1 

SPEC C201 

OPER Sn» SAME SD 

OPER OC » INTR SD.QC SAM2 

SPEC MAXXel .MAXY*1 

OPER 0 ■ SAME OC 

OPFR OC * NINT QCfO 

FREE Q 

PILE A.o.nc 

FREE OC 

FREE SO 

COMM 

COMM CAPACITANCE CALCULATION 

COMM 

COMM EXPAND AND COMBINE DIFFUSIONS 
OPER EXP » EXPN P SO. 50 

OPER EXN a EXPN N 50.50 

OPER DIFF * PLUS FXP.EXN 
COMM CATEGORIZE ML TAL BY 1 OX 
OPER MIHN a INTR M.f 

OPER MTIIK a NINT M.MTHN 

OPER MTHN a mint MIHN.C 

CUMM 

COMM SETUP JUNCTION CAPACITANCE-SCALED MASKS 

OPER JCA a SCAl. FXP 7.-2 

OPER JCHE a mEDG EXP 

OPER JCHE a {;xPN JCHE t.50 

OPFR JCOE a OLDG EXP 

OPER JCOE a FXPN JCVF 50.1 

OPER CAP a PLUS JCUE.JCHE 

OPER CAP a PIUS CAP. JCA 

OF-ER CAF' a LINK CAP.NG NONE.POIN 

FREE JCA . JCHE . JCOE .EXP .EXN 

COMM 

COMM SETUP CROSSOOER CAPAC I I ANCE-SCALED MASKS 

OPER DIFIK a INTR DIFF.MTHK 

OPER DTHN a INTR DIFF.hfHN 

OPER DTHN a SCAL IH HN 10.1 

OPER CAP a PLUS CAP.DTHK 

OPER CAP a PLUS CAP. DTHN 

FREE DIFIK, DTHN 

CFIMM 

COMM SF TIIP SUDSTRATE CAPAC T T ANCE-SCALED MASKS 

OPER SI I IK a mint MrilK.niFF 

O'-IR STFIK a LINK STHK.NG NflNE.POTN 

O'^'ER STFIN a MINT MTIIM.PIFK 

OPFR STHN a sen! STHN 10,1 

OPER SrilN a I INK S7 FIN.no NONF.POIN 

OF-ER CAP a PLUS CAP.STFIK 

nPEIV CAP a n IIS CAP. ST FIN 

COMM 

Uliih (JI NI.RArt. CAF’ACUANCF OhI IJIIS 
AkI a o . cap ■* 'SOOOO 

F Rl i: D IFF. M fill' . Ml FIN . S IHK . G TUN . CAP 
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